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3 Claims. (C. 214-138) 

This invention relates to a hoist for use as loading ap 
paratus, crane and excavator. 
The apparatus comprises chiefly a platform rotatable 

about a vertical axis and a frame oscillating about a hori 
Zontal axis, having fitted to its end a rocking arm adapted 
to carry a shovel, grab bucket, hoisting hook or other 
similar tools. Oscillation of the frame and arm is brought 
about by rams, the platform being rotated by a hydraulic 
rotary engine reversible in rotation. 

According to an embodiment of this invention the hy 
draulic motor is provided with a central toothed wheel 
meshing with a plurality of equidistant peripheral toothed 
wheels, on opposite sides of each of which two ports are 
bored in the engine body for circulation in both directions 
of the pressure fluid. 

Further characteristic features of this invention will be 
understood from the following detailed description re 
ferring to the accompanying drawings showing diagram 
matically by way of example an embodiment theredf. 

Figure 1 is a diagrammatic view of the apparatus 
equipped for use as an excavator and loading apparatus; 

Figure 2 is a pian view of Figure 1; 
Figure 3 is an axial sectional view on line III-III of 

Figure 4 showing the hydraulic engine rotating the plat 
form; 

Figure 4 is a horizontal section through the same engine 
online IV-IV of Figure 3; 

Figure 5 is a diagrammatical elevational view of the 
apparatus provided with a horizontally movable shovel; 

Figure 6 shows diagrammatically the apparatus as used 
in connection with a bucket grab; 

Figure 7 is a front view of Figure 6 and 
Figure 8 is a section on an enlarged scale on line 

VIII-VIII of Figure 6. 
1 denotes the chassis of a lorry having wheels 2 and 

carrying an upper platform 3 rotatable in both directions 
about a vertical axis under the action of a hydraulic 
motor 4. The platform 3 carries coaxial horizontal pivots 
5 about which is mounted for oscillation a frame. 6 op 
erated by a ram 7 of which the cylinder is articulated at 
8 to the platform, its movable rod being pivotally attached 
at 9 to the frame 6. 
A rocking arm i0 is pivotally attached at 11 to the end 

of the frame 6 and carries at its end a shovel 12 
stiffened with respect to the arm by links 13. Oscillation 
of the arm 18 and shovel 12 is effected by a ram 14, of 
which the cylinder is hinged at 15 to the frame 6, its 
movable frame being pivotally attached at 16 to arm 10. 

Instead of with the shovel 12, the end of arm 10 may 
be equipped with a hoisting hook or other similar tool. 
The hydraulic motor 4 rotating the platform (see Fig 

ures 3 and 4) comprises a substantially cylindrical block 
21, having fitted to its ends two end flanges 22, 23 con 
nected and held by a plurality of peripheral bolts 24. 
A cylindrical seating is bored centrally in the block 21 

and has rotatably mounted therein a central toothed wheel 
25 provided with end bosses 26 and 19 guided in the block 
21 and lower flange 23, respectively. A shaft 27 is formed 
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as an extension of the boss 19 projecting through the 
flange 23 and carrying a toothed pinion 44 meshing with 
the inner set of teeth on a rim 45 secured to the platform 
of the lorry 1 and having journalled thereon two rings 47, 
48 guided by two rows of balls 46 and secured in turn 
together with a top disc 49 and a spacing member 50 to the 
lower flange 23 of the motor. 
Three peripheral pinions 28 meshing with the toothed 

wheel 25. are equally angularly staggered and seated in 
suitable recesses bored in the block 21. The toothed pinions 28 are journalled through the interposition of 
bushes 30 on axially bored stationary pivots 29. 
Two concentric annular chambers. 31, 32 are bored in 

the top flange 22 and connect with elbows 33, 34, respec 
tively, receiving two pipes extending from the fluid des 
livery pump. The chamber 31 connects with three ports 
35 opening into the casing 21 at the regions where the 
peripheral pinions 28 mesh with the central toothed wheel 
25. 
At the meshing. regions on the opposite side three 

further ports 36 are bored and connect with the annular 
chamber 32. 
When the pressure fluid is delivered by the pump 

through the elbow 34, the outer annular chamber 32 and 
ports 36, the peripheral pinions 28 and central toothed 
wheel 25 are concurrently rotated in the direction of the 
arrow 37, fluid being discharged through the ports 35, 
inner annular chamber 31 and elbow 33 back to the pump 
reservoir. 
However, when the fluid is conveyed through elbow 33, 

said fluid is circulated in an opposite direction, which 
reverses rotation of the engine. 

Inner holes 38 are bored in the central toothed wheel 
25, radial holes 39 smaller in section being bored at the 
bosses 26 and 19 and connecting with an axial blind bore 
40 likewise bored in the central toothed wheel 25 and an 
outlet conduit 41 bored in the top flange 22 for recovery 
of oil. 

Radial holes 42 smaller in section are bored in the 
peripheral pinions 28 and connect with the hollow in their 
respective shafts. 29 and through holes 43 bored in the 
block 21 with the axial bore 40 in the central toothed 
wheel. Conduits connecting the holes 38 and 39 in the 
central toothed wheel are bored in the lower flange 23. 
The above small section holes serve for lubricating the 

pivots and flat end surfaces of the toothed wheels and 
recovering oil having effected lubrication through a con 
duit 41. 
The above described motor affords a considerable per 

formance, for the pressure fluid acts simultaneously at 
three different regions in the central toothed wheel. 

Moreover, radial components of the force, applied by 
the operating fluid to the central toothed wheel are auto 
matically mutually annulled on account of the equal an 
gular spacing of the fluid delivery ports. 

In Figure 5 there is illustrated an embodiment of the 
invention particularly useful for loading with shovel 12 
and wherein there is provided a plurality of cylinders in 
terconnected with the boom 6 and arm or stick 0 in 
such a manner that the movement of the shovel may be 
finely controlled, even to the extent of insuring substan 
tial horizontal movement of the shovel. It is to be under 
stood that the numerals shown in Figure 5 represent like 
parts previously identified, that the various cylinders to 
be described are independently operated and controlled 
by the operator, as is the turntable platform 3 by motor 4 
(not shown in Figure 5), and that the shovel 12 may as 
sume other forms of loading means. As in the previously 
explained embodiments, the truck, tractor or other ve 
hicle 1 has wheels 2, a rotatably mounted turntable 3 
thereon operated about a vertical axis of rotation by a 
hydraulic motor of the type shown in Figures 3 and 4, 
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a boom 6 pivotally mounted at 5 to the frame 3 and the 
pivot forming the horizontal axis about which boom 6 
may be pivoted by means of the ram 7, the latter having 
its cylinder pivoted to the frame at 8 and its rod pivotally 
connected to the boom at 9. A crowd ram 14 having its 
cylinder pivotally connected to the boom at 15 and its rod 
hinged to arrn or dipper stick 10 is provided and it will 
be noted that stick 10 is pivoted at one end thereof to 
shovel 12 near the rear thereof and at its other end 
hinged at 44 to the boom adjacent but spaced from one 
end as at 44. Thus, the stick 10 is articulated, instead 
of about pivot 11 as in Figure 1, about inwardly posi 
tioned pivot 44. Connected in hinged fashion at pivot 11 
of boom 6 is the cylinder of ram 45 with the rod 46 
thereof being connected to the shovel 12. It will be noted 
that the portion of the boom between pivots 11 and 44 
and the portions of the shovel between its connections 
with stick 10 and rod 46 form with the stick and ram 45 
a substantial parallelogram structure. 

In operation, the control for motor 4 may be operated 
to rotate the boom, stick and shovel about a vertical axis, 
as in the rest of the embodiments, and the ram 7 may be 
independently operated to pivot boom 6 (as shown in the 
dotted lines) about a horizontal axis. In conjunction 
with the last operation, rams 14 and 45 may be operated 
simultaneously or independently, the ram 14 functioning 
to cause movement of the shovel towards and from frame 
3 and the ram 45 functioning to pivot the shovel 12 about 
its pivot connection with shovel 12. When rams 14 and 
45 are operated simultaneously or substantially so or their 
operations occur one after the other, then the shovel 12 
can be caused to move substantially horizontally, as shown 
by the arrow of Figure 5 and by the dotted lines. In 
connection with this latter type of action it is usually 
necessary to inter-relate the operation of ram 7, as should 
be apparent. Providing a machine whereby the loading 
means 12 may be moved into a pile of dirt or the like 
substantially horizontally is very advantageous from a 
standpoint of efficient and maximum loading, as is a ma 
chine wherein the position of the loading means may be 
so finely adjusted by the three rams 7, 14 and 45, with 
respect to the load. Of course, to unload it is merely 
necessary to pivot shovel 12 by operating ram 45. 

Referring to Figures 6 to 8 the apparatus can be 
equipped for carrying a bucket grab. An extension 47 is 
fitted to the end of the arm 10 and carries two transverse 
supports 48 supporting pivots 49 for two pairs of rocking 
links 50. Two shells or halves 52 of a bucket grab are 
hinged to the ends of said links about pivots 51 and are 
connected together by a central hinge 53 placed beneath 
the end of the extension 47. 
The extension 47 further carries at its end a grooved 

pulley 54 and a top roller 55 between which a cable 56 is 
guided, said cable being anchored at one end to the hinge 
53 and at its other end to a rod 46 of the ram 45 having 
its cylinder hinged to a pivot 57 carried by the arm 10. 
The end of the rod 46 of the ram is moreover guided by 
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two links 58 hinged in turn about a pivot 59 at the end 
of the arm 10. 
The ram 45-46 drives the cable 56, thereby opening 

and closing, respectively, the shells 52 of the bucket grab. 
What we claim is: 
1. A load handling machine comprising a carriage body 

having a frame mounted thereon, an elongated boom piv 
otally connected adjacent one end thereof to said frame 
for movement about a horizontal axis, a first hydraulic 
cylinder-piston unit pivotally connected with the frame 
and boom operable for pivoting the boom about said axis, 
loading means, a dipper stick pivotally connected to the 
boom adjacent but spaced from the other end thereof, 
said stick adjacent its other end being pivotally connected 
to the loading means for carrying the latter, a second 
hydraulic-cylinder-piston unit pivotally connected with 
the boom and stick for pivoting the latter and in turn the 
loading means about its pivot connection with the boom, 
and a third hydraulic-cylinder-piston unit pivotally con 
nected to the boom at its other end and connected to the 
loading means for pivoting the latter about its connec 
tion with the stick, all of said hydraulic-cylinder-piston 
units extending beneath the boom and vertically down 
wardly from their points of connection to the boom where 
by maximum pivoting force may be exerted by said units, 
the first and second of said units being connected to said 
boom substantially centrally of the longitudinal width of 
the boom. 

2. A load handling machine as defined in claim 1 
wherein the frame is mounted on the body for rotation 
about a vertical axis and there is provided hydraulic motor 
means on the carriage body for so rotating the frame, 
said motor and first, second and third units being oper 
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able independently of each other. 
3. A load handling machine as defined in claim 2 

wherein the dipper stick and third unit extend substan 
tially parallel to one another and form with the portions 
of the boom and loading means between their connections 
thereto a substantial parallelogram structure. 
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